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imm^: mmm 



mm 



■m 



C:0.001~0.2%, 

Si:0.01~2.5%, 

Mn : 0. 1~2%^ 

P : 0 . 0 3 

S : 0 . 0 0 7 %&i,r, 

Cu : 0. 0 I'-l. 5%, 

A 1 : 0. 0 0 I'-O. 3%, 

N : 0 . 0 0 1 ~ 0 . 0 1 %, 

Mo:0.01~0.2%, 
W:0. Ol'-'O. 5%, 

[tt^«2] nM%x% mmuo+m^w^o. 005% 
(D^xm-^n^mmmm. (ceq. ) ino. 4:%sxTX':&^:it^mmtt^m 

Ceq. =C+Mn/6+ (Cu+Ni) /I 5 + (Cr+Mo+W+V) /5 
• • • CD 

c»^;^4] K4o/oT% cr:o. 1 %^m^^m^ ^ t^^mtt^ 
msm 1 - 3 © v^•rtlJ?)^ i :«{cfa^®M?ft^*if Mii. 

[^^:S5] ^M%X. S6,{c, 
N i : 0. I'-S 
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Co : Q. l'-3%, 

m(Dmmmmmmo 



Sn:0. Ol-'O. 3%, 
Pb:0. Ol-'O. 3%, 
A s : 0 . 0 1 ~ 0 , 3 %, 
B i : 0 . 0 1 0 . 3 

(Dim^ fe« 2 m&.±^^mT^:r. fknmtir:^m^m i 5 © v^•rtl*^ 1 ^ 
Kmm(Dmmmmmmo 

Nb:0.002~0.2%, 
V : 0 . 0 0 5 ~ 0 , 5 %, 
Ti:0. 002~0. 2%, 
Ta:0.005'-'0.5%, 
Z r : 0 . 0 0 5 0 . 5 %, 
B:0. 0 002~0.005%> 

izmmaymmmmmmo 

Mg:0. 0001^0.01%, 
Ca:0. 0005~0. 01%, 
Y:0. 0001 — 0. 1%, 
La:0. 005'-'0. 1%, 
Ce:0. 005~0. 1%, 



S b : 0. 



0 1 0 . 3 % 
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mzM^'^w^n^KmLx. ¥4^?^*p^s: 5~ioo'c/s, mm^mi^± 
um: 6 0 010-3 0 on, Mm^m0±^^ 1 0 ox:^x0^mmm: o. i 

-1 0 0 0-C, 7 0 0~3 0 0°C®5!2j^?^^3it^ : 0. 5 -4 "C/ s d 

r^&mmiz. mmum : 1200-1350 °c, ^n^m 2-^100 hcoj^f^ 
mmm^mr:r.t^nmii^^m^mi 0-1 3CD^ti*M]gtcsB«©M?s^*fi 
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[0 0 0 1] 



[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 

[0 0 0 5] 

m^myi^-o>WimmMx\t%^i 0-3 ommss^^^dFL^^^ia^^'^^- 
jcsw^^j^^T'&so. imm/^§:M*^ic®^§«-e&So mmm\^^ 



miEi^2 0 0 3-3 04 8 7 6 0 
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[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 
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[0010] 
[0011], 

i^m^m 1 X it^mmmm thx. m^m<D ^ izmm t myi^-^^s.K * ^ 

l^^lCt^S tl<5 i: e) J&^J^-e Cu-Cr-Mo-Sb m'^Utir:^W'0i^t^^'t t 
bTli^$tlTV^-&„ #ff35cmiia«©li:^^liC r : 0. 2ii^^0. 5%S:^ 
^r^-ilL, Cu:0. I'-O. 5%, Mo:0. 02~0. 5%, Sb:0. 01 
~0. 1 %&-^tfil"t?&So 
[0 0 12] 

xmt\>t=M^^^^^iLhxmm-^t\,x\^^o m^-scm2uno^W'km\t. cu 

:0. 01'-'2. 0%, Mg:0. 0002'-0. 0 1 5 0 % l/T C 

:0. 01~0. 25%, Si:0. 05~0. 50%, Mn:0. 05 — 2. 
0 %, P : 0 . 10 %aT, S:0. 001-0, 10%, Al:0. 005- 

0. 10%, ^^-^^-t^mx-ib^o 

[0 0 13] 
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^T> Cu:0. 1 — 0. 4%, Ni:0. 05~0. 4%, Cr:0. 3—4 
Al : 0. 2-0. a^/otl^m-^th. C : 0. 1 2%Jg<T> S i : 1. 5 
%S;A-f. Mn : 0. 2^3%^^mi.. ^b^oPcm^O. 2 Z^m^^^MX^ 
So P cm= m + [%Si] /30+ [XMn] /20+ [XCu] /20+ [SOli] /60+ [%Cr] /20+ [%Mo] 

/15+[%V]/10+5[XB]„ 
[0 0 14] 

. ^m:scm4:Bm(Dm:^mit. p .• o. 03 5%OT> s : 0. 00 5%^, 

Cu:0. 1-0. 4%, Ni:0. 05-0. 4%, Cr:0. 3 —4 %, A 
1:0. 2-0. 8%S:3£^i^^:U C : 0. 1 2%J6tT, Si:l. 5 %OT 
. Mn : 0. 2~3%&'^;tb> *^oPcm^O. 2 2 ■km^'T^mX^^o tc 
P cm= [XC] + [%Si] /30+ [XMn] /20+ [%Cu] /20+ [%Ni] /60+ [^Cr] /20+ [^Mo] /15+ 

V] /10+5 m , 

[0 0 15] 

t^m^tL. Gu:0.1%— 1.4%, Cr:0.2-4%, ri:0.05~0.7%<Do "^(D lUPA 
±k^ti:itkm:l^m.1$^ilV. C:0.16%je;T, Si:l.5%je^T> Mn:3.0%JgilT. ?■ 
0.035%^T, S:0.01%je<T?:#«^, }^)^oPcm^O. 2 2 S:^J5^-rSi3-efeS„ 

fe' P cm= [%C] + [JKSi] /30+ [XMn] /20+ [%Cu] /20+ [XNi] /60+ [%Cr] /20+ [%Mo] /15+ 
[%V] /10+5 KB] . 



v^So '#s^:S:m3iBig<z)W:^aiii. p : o. 04-0. i°/ 



%, S : 0 . 0 0 5% 
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[0 0 16] 

^.l^deM-t-Srii^rt&Jli: Gu:0.15%~1.4%^S2fi:^^i:L/, C:0.i6%jei^T 
, Si:1.5%OT> Mn:2.0%je<T, P:0.05%aT> S:0.01%jei^T, Sr^^^Sn, ;5>^o, 
P c 0. 2 4 ^m^t^m^%^o Pcm=C+Si/30+Mn/20+Cr/20+Cu/2 
0+N i /60+Mo/ 15+V/ 1 0+5B., 
[0 0 17] 

i-^bTH^snxvNs, nm:icm7mm<Dmikmit. cu:o. 01-2. 0 

%, Ni:0. 01^7. 0%, Cr:0. Ol-'IO. 0%>Mo:0. 01 
~4. 0%, Sb:0. 01~0. 3%, Sn:0. 01~0. B %(D\t\'ttli!)^ 
imtt:i1,t2m&.±^^ti:r.il^m^^^t.b. C-.O. 0 0 3~0. 3 0%, 
S i : 2. 0%P^r. Mn : 2. 0°Mr. Al : 0. 1 0 %je^T. P : 0. 0 
5 0%je^T, S : 0. 0 5 0%S:-g';tf <5«t?feS„ 
[0 0 18] 

M'^^mntc.mik^^^t tLxmrn-^tix^t^^. m^:xmsmmom:kmit. c 

u:0. 5~1. 5%, Ni:0. 5 — 3. 0%, Cr:0. 5^2, 0%^ 
^:^m^t C:0. 001~0. 20%, Si:0. 10~0. 40%, M 
n:0. 50~2. 0%, P:0. 020 %e^T> S : 0 . 0 10 %J2^T. A 
1:0. 0 1-0. 1 0%^^m-t^mx:^:S>. 
[0 0 19] 
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> ; • # 

i : 0. 0 S-So/oSr^^^^^e-ilbT, C : 0. Ol'-O. 3%, S i : 0. 0 
2^1 %, Mn : 0. 0 5'-2%, P : 0. 0 5 %Jt^T, S : 0. 0 1 %JB^TSr 
#^b/eMIK:^5l5TMo, Cu, W, Ca. Ti, Nb, V, B, Sb:S.tJtSn 

i«tfeii2SJe^±&#*-tsiiT'^§, 

[0 0 2 0] 
[0 0 2 1] 

#fp3fcmi Olfli, m^k^^-^^mULX. Cu-Wd!||feJ:t)?Cu-W-Mo 

SB^®ji9:^$ili, Cu : 0. 15~0. 50%, W:0. 05'-'0. 5%^^^ 
m^th. C : 0. 2%&.r. Sill. 0%je^T. Mn : l. 5%&,r^ P : 

0. l%&,T^^mL. igr^MlCiiSCTMo : 0. 0 5—1. 0 %'^:tt-Sli'T?fe 

So 

[0 0 2 2] 

IX'lt. m:k'&.^^^mtLX. Cu-W«^J:t>'Cu-W-Mo 

fa^0]ii:^$ili, Cu;0. .15~0. 50%, W:0. 01~0. 05 %7^« 
C : 0. 2%&,r. S i : 1. 0 %je<T, Mn : 1. 5%SKy 
, P: 0. i%l^-f^^^l,^ i2>MtCiSCrMo : 0. OS — l. 0%-^;fr<S 

[0 0 2 3] 

Sn, Pb, As, Sb, Bi, T e * fetiB e ® 1 2 aje^±&-^t?^ 

mffi&^^^lbT^|^S4^TV^So #ffDfe:mi 2|S^®lf:^iili, Cu : 0. 1 
5-0. 5 0%, W: 0. 0 5-0. 5%, Ge, S n, Pb, As, S b, B 

1, T ettcLitB B<Dimttcit2ma±: 0. 0 1~0. 2%^m:^m,1^ilL 
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# # 

. C : 0. 2%je^T, S i : 1, 0 %jeAT> Mn : 1. 5 %je^T, P : 0. 1% 

je(T&"^*L/> i^^mzm^xMo o. oi'-i. o%^m-t&mx&^o 

[0 0 2 4] 

1 3 w^^it^g'&^ii i: t c u -M o mti^^-^^y^ h > ^ -e 

o #l^3i:Ml 3|a^©W:^^li, Cu:0. 05~0. 5%, Mo:0. 01'- 
1%S:S^^:^21L/, C : 0. 2 %jeHT, S i : 1. 0 %JS^T, Mn : 0. 3~ 
3. 0%, P:0. l%JSilTS:#^f SiHT'feSo 
[0 0 2 5] 

1 4 T'li, mm^^i&.^^mt. lx. c r - a i ^sift^^STKic^bTii 

: I'- 6%, Al : 0. l^8%m:^m^th. C: 0. 0 8 %je;^T. Si : 0 
. 7 5%Jg<T. Mn : 1 %JeilT. P : 0. 0 Q%&,y^ S : 0. 0 9%Jg;^T&-^ 

[0 0 2 6] 

mm:P:mi ^xit, ■mu^m.mm^mmyKm^^xf^<Dmi^:^mtLx. cr 

if *T?#4^;felif?S^II:^'a H A z igftlc^tifeiSii LTiilgS tiT v% 
mf^:Scmi 5mm<Dm:kmits cr : 0.50~3.50%$:S2|s:^:9'i:b, C : 0.1 
%J6^T; Si : 0.50%je^T> Mn : 1.50%Je^T^ Al : 0.005 ^^0.050%^^^^^ 

[0 0 2 7] 

#ff:fcmi 6-T?tt. ^^HAZg|JiaH4<Z)MtlfclSrM#m;|l:^ffiWIS7Kli<3DSS5t 

h^y-!7^m7i^m^t£i£xmnr:^mm7^^:k'm^^irhLx^m^nx\>^^o # 

ff5:S^l 6iB^©W:^0tt, Cr:l. 0'-'3. 0%. Ti:0. 005~0. 
0 Z%^m:^^^iLh. C:0. 1 Si:0. 10 — 0. 8 0%, Mn 

:1. 5 0%JgAT> A 1 : 0. 0 0 5~0. 0 5 0 ^^^"t^mXl^^, 
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[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 



[0 0 3 1] 

m^^'M^-^mmt^iif}\ ^mmm^<Dm^xcvi-Mgmxi,t. m^x^i:> 

[0 0 3 2] 

0. S'^4:%tmmmmmmmmxm:kmcy^m^cT^o. i%^m^x^m 
tit:,mz^mmtitMti.xmm^i!f^^^t\i^-=>t:Lmmif^&^r:^o 

[0 0 3 3] 
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[0 0 3 4] 

mmm(DMo0±m (O. 2%) Sr®^TV^S®T% l^^ftlfi=fij£^T'^CS^S 
[0 0 3 5] 

#fF:^:i^7SB«OM?ftfea:tJf«^S|fm^Miii:^« (#Cii|^, ^Crii, ^^om. 

iZ^tlltC u:0.22-'l. 2%, Cr:0. 3-5. 6%, Ni:0. S'- 
6 . 2 %, M o : 0 . 2 5-7. 56%, S b : 0 . 07-0. 2 5 S n : 

0. 07-1. 5%(Diatfeii2^je^±®^iii;&^^«r^T'fey, ^^©isi^ 

[0 0 3 6] 

#fF:6:m8iB«®Mlfi2:|&ii • (Cu-Ni-Crm) T- 

It. m^m-^tLXCu : 0. 5 — 1. 5%, Ni : 0. 5 — 3. 0 %, C r 
: 0. 5-2. 0%S:-g-tffej?){c, ^«0^3^lCti#iCD-^^7nm<Z)^«^ig^M 
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[0 0 3 7] 

-N i -Mo^m:^m^t:LtcimhL Lxit. mmicm9mm<Dm4: 

B 4 ( 0 . 4 3 %C u - 0 . 1 8 %N i - 0 . 2 6 %M o ) , B 6 ( 0 . 3 3% 
Cu-0. 3 1%Ni-0. 3 5%Mo) , B 1 3 (0. 38%Cu-0. 12 
%N i - 0 . 4 4 %M o), B15 (0. 35%Cu-0. 28%Ni-0. 3 
l%Mo) . B19 (0. 5 9%Cu-0. 16%Ni-0. 2 2%Mo)fea: 
tJfB 2 0 (0. 5 9%Cu-0. 44%Ni-0. 2 2%Mo) -^^m^^^if^. 

Aptm^c&iKDmiz^ Ap/c^i 3 o^§M#^^iMu^&^:^n^^5&e>;&v^ 

[0 0 3 8] 

^k^zmm^i'^:^h^>^m^^xmm■^tlr^m:km(Dnmic-D\,^xm^:s>o 

[0 0 3 9] 

^m-xmi omm<Dm:0i^^^^m (cu-wii^j:tjfcu-w-Mo«) it 

[0 0 4 0] 
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[0 04 1] 

#ff35:mi 2|3«C^)]ii:^ffi^-^^|gtt, Cu:0. 15~0. 50%, W:0 
. 05 — 0. 5%^i^mh. Se>lCGe, S n, P b. As, S b, Bi, Te 

ttdJitB e(Dimtr^lt2mSJs±: 0. 01-0. 2 %^^y^Smiff^&^t^i^. 

,[0 0 4 2] 
[0 0 4 3] 

#fr3S:mi 4-1 6T'il^$4xfeW:^^li, 0. 5%je^±(Z)Cr&^t?^S:« 
[0 0 4 4] 
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S tVT V^ S ® T'M^-g> „ 
[0 0 4 5] 

■^^ffl^lbT, mk.\t. miZCvi. Ni, Ti, t)J P ^ S i± grille J; y 

\t. mm-xmi 7) m\z^. cn^^m.t.fz.\tm.^miihx. ^mt^mm 

[0 0 4 6] 

m*)MLifim^)M^ii^ztiz^^xmm^^um^<D:s>^mMf:i^^'rt.m^-^n 

tji^mm'pmmxwm-&ii\>^m'kmzmhx}itwmm^ y ^mtitc^i^^^^irm 
-^3?)^#•v^=fco(Z), mmmik<DmmmmiZ'D\\xiit. WMm^v%mhf)^zmt\,x 

[0 0 4 7] 

mtLxit. -yif-t^:^mt><mm-^nx\>^^izti£t. 

^.ydP3^i/- hmx^i^^mi^^^m-t^m-Mmitzn^x^Km^-^nxyf^^ 
mmm^m^x^\:>^mmm:k(Dmmmmi^m^mikm<D^mt. ±mx7^ 
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^ 9 IC i: if * o T V ^ S o 

[0 0 4 8] 

[0 0 4 9] 

[0 0 5 0] 

[##ff ifcil^ 1 ] 

G, p. 1 8 (1 9 8 9~9 0) 

^±a^AH*)tfi&®^, H 1 2^mm^nmm^, s r 2 4 2 mm 

B^lK&:bWl>^1s&^ : ^m^y^(Dm:0i^^X^m:M^min^EPlS G, 
P.18(1989~90) 

W:^<S-^^il, p . 117, ^SA^H, 1995 
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^^m, m:ki&^^mf p . 112, -mAmM, 1995 

#MBS 5 0 - 1 5 8 5 1 5 

200. 0-17381 -t^^ 
[#8^:5:^3] 

#^ 2001-107179 

2001-107180 
C#ff 34:^5] 

#BI 2002-12940 -t^^^ 
C^I^DfcM 6 ] 

2003-105467 

[#ff:fcm7] 

2001-214236 

C#fl^:fcm8] 

#g| 20 0 2-173736 ^^m. 
2003-82435 ^-i^m 

mm:icm 1 0 ] 

#<^HS4 9 - 2 7 7 0 9 
[#ff 11] 

mmm4 8-50921 

#|gBH4 8- 5 0 9 2 

mm:$:mi 3] 

#ISBB4 9 -3 8 0 8#<&# 

[#fr35:Mi 4] 
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#WBS4 9 - 5 2 1 1 7 
#BI¥ 7-310141 

8-246 048 #(^fg 

[#ff:ft:mi 7] 

#WBS 62-243738 

C#f^:fi:mi 8] 

2-2 24 1 6 
[0 0 5 1] 

[0 0 5 2] 

[^M&^^-t§fe4?)(7)#|g] 
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[00 5 3 } 

m^mx'mmvr:Lm^(DCumMM. (o. i-o. 5^s%) fej;t)fMo^5n* 

(0. 0 2 5'-0. 0 7 5KJ|%) ®Fe-Cu-Moig$:Mv^T^|^f&^fTofe 
[0 0 5 4] 

miK. F e - c u -M o m<Dmmmik'Mmj&mizAutM o mMm<Dmm^ 

^-to ® 1 e>> 0.05 «fi%M o ^feTJU/jN-fii & i: y 

oMMMtLXlt. 0. 0 3 — 0. 0 7%t>^M^tS^th\(^:it.i)^t>i}'^-orco 
[0 0 5 5] 

mzK. F e - c u -uom<Dm^mikmmmmK.m'£'tcumi]a&(Dmm-& 
it. cu^o. iMMVo-vmmKu^^n. o. 3%xmtmmhx\>^^:iiiii^ 

[0 0 5 6] 

^3 (a), (b) tC, 0. 3%Cu-0. 0 5%Mom<DmmMlkMmMm 

x^m-r^m^. mmmikmmmmi)mMKmMhr:L. ^tc. p^o. 010% 
^fe«s^o. 0 0 7 0 %j[jtT®#-^> 'tnh(Dmwmmitm4^mizxm^:it. 

[0 0 5 7] 

®4 {c, -{gp -©s - c u -Momommmikmmmmizm'^tA 1 (D0#^ 
^^tm^mikMmmmi^^mia-t^. 0. oi~o. i^MzAi^mm-t^t. 
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s e> Kwm^m-^i^ti'^ [^±f -5 3 >5)^ t) o fee 

[0 0 5 8] 

Je^±®^B&*ais?)Sii. ■etie>co#i!i;tt, (DCu&o. 1 ®*%j«_h-^tj« 

, 0. 0 3-0. 0 7^SS%T-^s:ii:. (DigjgfcDP, SCD^inij:M^||:^3iM 
i:. ®Ai®^iin4&o. 0 1 — 0. i%jcf-5^, ^ e)lcjiiMW:^'K:^>^lRl± 

-rs, (!)crimmmmik^^mi^<Mm't^mm^7nmx':^^j. o. oi%jgi^ 
mm^^mm^^ r i: tc j: y , m^m^^is^^® m^:^bi5 fc s mmmm^m 

[0 0 5 9] 
[0 0 6 0] 

[0 0 6 1] 

1) P, S> A 1 ^|SSe>ti;fe^HT*;^*t-SZ12llCj: <k y iJ>:& V>C u, M 

[0 0 6 2] 

2) Mo, W(D#:a^;^®i:iif:^14i:®BI^%pj^fc:^^b;^^:^. Mo, w^i 



ffilE# 2003-3048760 



#2 003—138374 




[0 0 6 3] 

(1) C : 0. 0 0 1~0. 2%, Si:0. 0 1 — 2. 5 %, M 
n:0. 1—2%, P:0. 03 S : 0 . 0 0 7 %je<T, C u : 0 . 0 
1~1. 5%, A1:0. 0 0 1~p. 3%, N:0. 001 — 0. 0 1%^^ 
^L. $e>{C,Mo:0. 01~0. 2%, W:0. 01~0. 5%CD iS^fc 

(2) ©^Mo + ®^w^o. 0 0 5%-e&sr ^iSr^mii'T'S^ia 
(1) ia«0M^fi?*«M^c 

(3) ^»%T% ^ (1) (Ce q. ) t(iO. 4%^J^TT' 

fes:ii:«:#^i:f sjiiB (i) xtt (2) vimm<Dmmmwmmo 

[0 0 6 4] 

Ce q. =C+Mn/6+ (Cu+Ni) / I 5 + (Cr+Mo+W+V) / 
5 • • • ^ (1) 

(4) MM%X% Crf)^0. l%mmx:&^Zt.'knmi't^±m (1) ~ (3 

(5) fta%'^, Se){C, Ni:0. 1~3%, Co:0. l~3%0Diat;fe 
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(6) K*%T% Se>JC, Sb:0. 01~0. 3%, Sn:0. 01-0. 3 
%> Pb :0. 0 1-^0. 3%, As : 0. 01-0. 3%, B 1 : 0. 01'^' 

0. s%<Dimttcit2mpj,±^^mt^^t^mmhL^^±m (d - (5) 

(7) ^«%T% Se>lC, Nb : 0. 00 2-0. 2%, V : 0. 0 0 5-0. 
5%, T i : 0. 0 0 2-0. 2%, T a : 0. 0 0 5 — 0. 5%, Z r : 0 . 
0 0 5-0. 5%, B : 0. 0 0 0 2 — 0. 0 0 imtt^it 2m&s±^-^ 

m^^:r.t^nmtt^±m (d - (s) (D\^^irn^Mwcmm<DMmmmm 

Mo 

(8) Se){C, Mg : 0. 0 0 0 1-0. 0 1%, C a : 0. 0 0 0 
5 - 0 , 0 1%, Y : 0, 0 0 0 1-0. 1 %/ L a : 0 . 0 0 5-0, 1 %, 

Ce:0. 0 0 5-0. i%(Dimt.r^it2m&.±^^mir^ziL^!^mt^^ 
-hiB (1) - (7) <o\,^irM■^llM^zmm(Dmmmwmmo 

(9) m(D^i^Mn%j:i)%Mni)n.. 2mPA±m^tLx\,^^ ^ ^ uMmm^<D 
mmmi)^i o%&.rx*:^^:it^mm}it^±m (d - (s) <D\,^rni)^im 

(1 0) ±m (1) - (9) ®v^■r4^:^)^ljs^c8s^oDM^s^i^iM^^$gJt"rs^ 
m-v^-ox. Jiffi (1) - (8) <Di^M^imKmm(Dm.^iD-^^fji^m)^^mm 
mm^icmm^m^n^izmhx. M7&^m(D^m'^mmm : 5-100-0/8 
. Mm'^n^±um : eoo-c-soo-c. tm'^m^±^^ 1 0 0 °c ^ x<di^ 

(1 1) ±13 (1 0) ia«o:^^icj:uss5tbfcaiii&5 0 ox:sKrxmmLt.rc 

(12) _hta (1) - (9) c?)v^•r4^:^)^l^^Cia«0M^Mffifffi^S:M5t^§^ 

^ST'^oT, ±ia (1) - (8) <7^^M^imizmm(Dm^i!)'^htsi:s>m)^^mm 

^^.-10 001c, 7 0 0-3 0 o-co^pi^^^Sli^^ . 0. 5-4-C/si:^S 



2003-3048760 



#2 003 — 138374 

(1 3) jita (1 2) mm(Dm^fji^L^. 5 0 ox:&,rvmmvtr::imm^ 

(1 4) ±s (1) ~ (8) m^titf' imKmm<Dm^fi^^i^^m}^'kmmmm 
«&{c, mm^m : 1 2 0 0-1 3 5 o°c, uwmm : 2-100 hommmmm 
^mt^iL^!wmt.^^±m do) ~ (13) 0^t\,f}^imKmm(Dmmmm 

(1 5) mm. "ry^-zfu-h. mm^^v^'WU(D-Btr:Lit±m\ -htH (i , 

o 

(16) ±m (15) SBa®M?ft^fiftCD^M{cfeit<5^M:^>!r-;bS:li:fege!f*fe 

(1 7) I^M::^^r-;i.S^«6«,^:feld:-fb^6^{c|^^bfc=^, 1 0/^mJ^±o 
^jlSrl®B^_h?^^t- S_hia (16) »H«c?)M?*^*lf(Z)B5;fe^ 

[0 0 6 5] 

[0 0 6 6] 
[0 0 6 7] 

^tz.!^. 0. 0 0 i%je^ji^;t$^s:^^, mh5iimiix^xm\^^m^\z\t. o. 

0 0 2%a±®^^;5)'Jj:y^^LV^„ 0. 2 % ^®x.T3ilgf}C^;&$-&S 

, 0. 00 1-0. 2%^^'^mmt.\.r^. mmmji<&£.<Dim^t^hu.. c\to. 
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bT», 0. 0 5-0. 1 5%;bu*j^*uv>c citmmmmmmx'ommmm 

[0 0 6 8] 

i%^±^:#$-&^ri::feW*bv%„ S i &M-^}c^;t$-&-g>ii. 

[0 0 6 9] 
[0 0 7 0] 

ti^-D. ^^ffi^^MbSitsfeib, 0. 0 3%&,rKmM-t^. mz. o. 015 

%^TtcLfe^-^{c, W:^tt:awg?'ItK:a^f;5ij^#S:a:tSt-fe«)0. 0 15% 
P^o. 0 0 5%eiiTK:*rsoD*^iy^f*Lv>„ 

[0 0 7 1] 

^^mL<^it^-^^r:L&). 0. 0 0 7%s:±RBi:t- satMt^-ffi^^^Me?; 
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[0 0 7 2] 

wmm<Dmmmik<Dmm^nm't^m^it. o. oi~o. 5%}«)W^lvn„ x 
^^ifi^^mmmMit. o. 2%jg^_h^;{i[f^§i:ts}fiifti-r^®T% 

¥«fCMM-r§^-^t±, mm^iKDA^y^^^^^ O. 0 3~0. 2%7^^;(,U 
[0 0 7 3] 

Ai^cu. mmzMoi3^xj^ytr=.i,twtt%izmmir^t.. mmmik<Dm 

-^^ hm%mm<tizm^tsi^mx*&^„ §e>tc, ©^s&^tf^:^^^^^^®^^^ 
fiismmM^mLmmx';^^. tc^v. :iti^<Dmm^^m't^t^ig^izito. oo 
l%p^±^m■t^iZ^M:fy^:&^. 0. s%^m^xMmiz^m^:s,ii. m^z 
^^mim^mmvxmmRxj^m^^^^^^t^^^fcm. o. ooi%~o. 3%© 

^^nmmmtim^izit. 0. 0 2%&.±<Dmmifi^*j»^h\,K mik^\^±^ 
mto. i%^m^xmnvx%mummt^(Dx\ 0. 02-0. io%i)^^ 

[0 0 7 4] 

Ax:^tnmmmm^m±izmmx:^:i>. tr^. j:mmzm^<DN^^±izm^ 
t^z.t it^m^x:& u , i^^m&.±iz^m'r^ z n immjimizj^izfji^:^^^-. 
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0. ooi%ii«rs. ^imik-m^'^'pm±^ii:^^ijm:fy'^^^^K mmiz^m^ 

[0 0 7 5] 

Mo, witmmmikn'mcMLxcvitmm. mm^jtjximx&v. o. oi% 
&.±(D cutt%iz^m^i±^^iiKj^^x. mzmmmi^'Mmmmi&mKmm 
^^m^mn-t^o Mo}iw}ntmim^<D^m^mL. mo^o. oi~o. 
2%, wtio. 0 1-0. 5%<Dmmx% ^^mm:^^\f^tm-^^^:^^^^i^i^ 

Moito. 0 l%&.±. wito. 0 i%Je<±^:t$i±^i:lfMSP^:^ 
•ffil^±lCM^^^&^C§o Motto, 2%, WttO. 5%&®;tT^ 

otto. 0 1-0. 2%, WttO. 0 1-0. 5%lC|^^tS„ ^^5. *lfffi%OD 
^^S:«rtfLT®^Mo, W&?f|^{ClS#-t§fe«)tCtt, Mo, W(D±m^^^ 
. 0. 1%, 0. 0 5%^mtt^Ztili^Vm^L\>K ttd. Motto. 0 1 
~0. 0 8%tobfe«^, ^^^^V^^^DSl?WLV^BM^^:^ffiCD|^^±A^#f,tl 
SCD-^, 0. 0 1-0. 0 8%-^^i)mtV\i\ $e>lC, ?SJt^^'ffiS:#;^^S 
i:0. 0 3-0. 0 7%ifi^i)ntV\,\ tf:i. WltO. 01-0. 0 5 %7^^ 

'>^v^^:&r^»T'^Lv^w^g|J|l:t'ttcDl^j:;^,'^;^e,tlSa)T^ o. oi- 

0. 0 5%^P3b^4:yijg:^bV^„ 
[0 0 7 6] 

^&.±muir^^smtf^&^. -tijuiD-hs Mo, wt-fymzk^A^mm^mmi'^t 

Mo,. Wtt^:d*lr-K:#:&t- Sigr^HA^fe^^ ©^^«®Mo iiWiittWMgPH:^ 

^izMLxmm<Dnm^m-t^t=.&). MTc^oDH^a^-^tf^bso. oo5%ij^_h 
m<D^^^m^z.tif^x^^'fy\ mmm^tiz^^x^mib^±^'r^r:itb. mmtjt 

®|g&@«^65r}c#sfci?){ctt, M7c^©@WM®±|5gtto. 5 %jeATi:t-'5^: 
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[0 0 7 7] 



CO 0 7 8] 
[0 0 7 9] 

^"t, M^^S (Ce q. ) SO. 4 %JBi^Ti:t''5o 

Ceq. =C+Mn/6+ (Cu+Ni) /15+ (Cr+Mo+W + V) /5 
• • • ^ (1) 

. m^umti^'^mmmmmm (haz) mmmmK:\^±'r^r:L&)0. 4%jeA 

TAWtbVNo ^ (1) O^m^4*^o. 4%S:^;iTii:*:i:;5;^ii, 

0 — 4 ot:cD^M^-^^tifcl^'ffi&^5 

[0 0 8 0] 
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[0 0 8 1] 

^%i^tf^7r^T?fe»;, mmi^Ky^mmx-^^cDiL. ^m^o^i^-km<rc^. 

*^^^CfeV^T^i, Ni, Co®M#^-^:tSi^-5#-&Cli0. l-3%{C-^;t 
[0 0 8 2] 

Sb, Sn, As. Bi. P b tt, #^0. 0 1 %JB^±-^;t$-&S 3 il ICi: o 

^m^oy-fm\tQ. oi%iit^i(}K 0. 3%^m^xMmiZ'^m^'&x 

±1^5:0. 3%ii-t^o 0. 0 1-0. 1 5%*'5j;»;^t bV>„ 
[0 0 8 3] 

Nb, V. Ti, Ta, Zr, B ti, ^*T'ffl03tMSriSi?)§ODlC%^;fc7C^ 

i?)lC», NbliO. 0 0 2%JB^±, VltO. 0 0 5%JB^±. TittO. 0 0 2% 
&.±. T&ltO. 0 0 5%je<±, ZrttO. 0 0 5 %Jg^±, B 0 . 0 0 0 2% 

pj.±^m-^'&^>^smtf^^^. --^^ Nhito. 2%m. Yito. 5%m. Tut 

0 . 2 %m. T a 0 . 5 %®, Z r 0 . 5 %m. BltO. 0 0 5 %mX. m 

^^^t-^mmt:tji^r=.i^, ^*l<^v>. tj^ox, ^gr^s^c^s:cT, Nb, v, t 

Ta, Zr, B ^^m^it^m^it. NbliO. 0 0 2 — 0. 2%, YltO 
. 005-0. 5%, TitiO. 002-0. 2%, TaliO. 005-0. 5 
%, ZritO. 0 0 5 — 0. 5%, B\tO. 0 0 0 2 — 0. 0 0 5 %{CRg^-r -5 



[0 0 8 4] 
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0 0 0 1%, La«0. 0 0 5%, CeJ,tO, 0 0 5 % STTISttai-TSo 

"^ti^r-mm^^. :$i^mvit. ^(DmAib^h±mm^. Mg, cai^o. 01% 

, Y, La, CeltO. l%tir^„ Mg, C a Ji, 0. 0 0 0 5%PJ,±W^M^ 
Si:, MSII;^®:^?Ll^(Z)^ttfb&^Mi-S#MS:$6)lc|§3^t* 0. o 
0 0 5%'-0. 1 %j?)^J: LV^„ 
[0 0 8 5] 

aUcD^pilfM n % 4: y %M n . 2 ^JS^ Jt^g^b L T V> § ^ ^ n®ff^i^®®^^ 
^ 1 o%je^Ti:'r§o 

[0 0 8 6] 

«^-^l 0%^^^Til•rS3i:T'^^fi^^;a;^j^^S:^^t^v^z:i:S:af§:b, :$:mm 



^i>^^^-^t\,. #4r, Mg, 0. 0 0 0 1%, CattO. 0 0 0 5%, Y«0. 
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[0 0 8 7] 

CO 0 8 8] 

[0 0 8 9] 

T> (DMJim^mz^-oxmi^-t^m'kti. ©mm&mmzm^tsi^nz^^x 
mM't^m'^<D. :Kmhx2mmif^^^o ^fe, ^^umm(Dmm:^m}ii^x. 
®®<D:^miz^mLx. mm&mmiz. ^mmmmm^mtzn. ^m^t.ts> 

. PATizm^^tiLi^^o 
[0 0 9 0] 

(Dmm&mmzMm^m^n'^iiaj:mmmK^^)mm't^\zmi.x. mm^m 
(D^m^^mj^mii'^ s-ioo-c/s, Mi&'^mw±umt)'^ eoo-soo-c, m 

[0 0 9 1] 

®mmmm^. m^t^hnz^ijmm^^izmLx. m^t^tbho^Mmumtf^ 

A c g^^,^,- lOOOX:, 700-300 °C<D^m^M^m-^'^ 0 . 5 ~ 4 °C/ 
[0 0 9 2] 
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©^r^jBEMicfic, Mmumti^ 1200-1350 °c. -^^^r^j??^ 2 - 1 0 0 h 

[0 0 9 3] 

Co 0 9 4] 

[0 0 9 5] 

Mm'^mit7h'^^iz^^xnt>tf^s mm^mo^i^'^mmmit^^i 0 or/ 

s. MiiiMi^^(^)|?ihM-^{i6 0 0-3 0 01c, iBJ^J^^I^iL^cD^^^ij:, Jir^ 

T^JPfffih'-' 1 0 0*C**??0. l~4'C/s-^?^S|I'rSig^M*^feSo 
[0 0 9 6] 

vn$^\ ^S®lRl_h, Mo. WOffm^Mlciii: UiS?^ Lvn:&^, lOO^C/sM 
mizt^£i^s ±R5% 1 0 or/s iif So 

[0 0 9 7] 

;&a5S?^rgPli 6 0 0-3 0 0°C®^HT'#lh-rS„ ilIJjii«^*P(3D'^lh^'5 6 0 O^M 

^^rnxm^-r^A^mu-^nr^m^izit^x. wikm'^mi'm^jttDn^m^^^ 
mmmmmmm t hx^^^mr^mmi^^/i ^mu-t?> t ^^-ft^m^tc j: o r a© 
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[0 0 9 8] 

fi&5fnt- 5-10 o-cy sizmmt^mmmm^cDmm'^mtcDmibm 

[0 0 9 9] 

[0 10 0] 
[0101] 
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[0 10 2] 

§^e> h<Dmmum^A cg^MT*— i o o ox: i: ?^S|iit®Jc^i:f 7 0 

[0103] 

I 

[0 10 4] 

, ^m\itmt)^\i^tii< ^mmm^mmLx. i o o-s o ox:<D^^'-(^mmm.^ 
o, wost^:?)^?,}*^^:^,^^!!!^^^*^ 4.x^y smx\mmmm^^-^x 

T'tt4'C/s §:±PSiit§, m^tAh\.KiB\^X\t. CD®;^^{C^}:f § 4: e. 
5i?f^^|ISr#t3;&V^fea?). 3 O 0•C5^^i®?^^|I5i^{ii^}C^*)5&V^*^ 3 0 0~1 

0 0 -cxo^s^m^n^Mx 0 . 1 1;/ s < Tiasi^;^ii^^ u < v^„ 

[0 10 5] 
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CO 10 6] 

Mm^m^'^i 2 o o~ 1 3 5 ox, mmmmm'Q(Dmnmmif^z-^i oohcom 
vx. ^^ummm<omih^^m^^. mmmm^mK^\i^x. mmMmnj^iz 
t3immmmm^t\.^\f\. mmumif!^\>H'immmmit:k^<t^-ox. mmi& 
^m&m'pmMm<D^x%mizmmiDmwi^xmmm^mcmmm^m^mtifii 
it:iti^(Dmmmi>mmmKmmx*^^^^ii^^^ mmm.m(D±m^i 350-0 

[0 10 7] 

mWcm^M<D-m^U^^ 1200'-'1350°C ^ 5^ nM5&f*^+4^ 

T, ^^miz^^^xitmmmmm<Dmn^m<D±miti o ohtt^. 

[0 10 8] 

1 2 0 o~i 3 5 or;T'2-i 0 0 hUi^vr:,^(D'^mitmizmtirji\^^:fyK 

[0 10 9] 

tfe, mwcmmmiz^ ^x-Rmi^^tLt^mm^mmit-f^ini^mm-^^. mm& 
mmizmmmmm^nz) tvx\>^?>. tctdi,. :^^m(D®<D:&m-v. ±sai^M*^ 
ttntiit.- mmmm^. ^^^Ji^vmzmmmmm^mvx%^mt\i^-^^i!)'^% 
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[0 110] 



[0 111] 

i^mmmmiimmz^yt^o mc> mm±(Dmmxmm^f^mi}■''r. mmm 

[0112]- 

:kmizmm't^:iii'^x^^o tfc. mz^^mtixm^'^o)mm:kt>mm-^ 
iz^^nm. mma)m'mmmzM^mmiDm<^ji*). mmmm(D^^m\^±izm 



[0 113] 
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[0 114] 

mm:^m<D^Mt:mhti^izx'^^^^. mwcmmm. mmmm. M#j&e>u, m 

o. wiii, ^^^^^hr^mm±mm.mz^^^xmmmmiB-miz^ij^ibr:^^ 
^^umm(Dmmit. mumwizmntjimmommri mm^ ^m<Di/4:mm 

^mmmmiz^ij^ibt:!^ 

.CO 115] 

) i^mm^tLxmmmmmm<Dm-^m^^. *4, ^siijit:^^®^^^^^ 

So 

CO 1 1 6] 

miz^^}. mm. mn.^mMhr=.i)\ u,m}Hn-mM)k^^ismi)^mmmLmzm.n 

2 mm V >^ V 

[0 117] 

^^^^#§P0SiS^$^ig^id:, JISZ3101 \Z%-oX. ^^S:^fft>3&V^ 
[0 118] 
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[0 119] 

;^3 4 pmm, ;g3 4 0mm, JPS 4 mmOD^H/t 1 /4 -ag^^ 

i*m^®^$tfJvD^c;&si:e>{c$g:^bfe. umn^m^mmmmv. 6oo#® 

m^ff^^, 4 0mmX4 Omm^^^M&BL/T^M^^JiSFT'Mabfeo ^1^^ 
mmVlpH-^O. 2CMlfL/;fe2 Oma s s%NaC l^K^IR, 

[0 12 0] 
[0 12 1] 

;53 4 0mm, ;S$4 0nim, 4 mm(DUMk}^ ^mm(Di^m 1 ^ 4 i^LMilfi 

umf^a)m^^^ibKf£^^z>KmmL^o P^mj^^m^mmmwiL. 6oo#© 
m^mm^. 4 ommx4 om.ma)mm^mLxmMiimm-^mnx^m.i^t=.. 

[0 12 2] 

^^yA-Slzm-ot^o mi^i^mulZ. NaClCD^^a;?)^ OOOmg/m^ 
iz^i). ® 7 fc^f.j: e> 2 o°cx i^r^i:4 o°cx i^r4©tt2^ra/-9--f 
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[0123] 

-x^sT*5Siic3 0 osiyiztsi^x^v^ M^n^m^^^Mvx^i^^^nfjm 

htS^X^^o 

[0 12 4] 

#^A1, All) ^cit^TH^Moi:!b^^^>;^v^fei?), WM^^:^I£*<^^^S 
[0 12 5] 

(«ia^g#-^A6, A 13) Jcifc^THI^Mo i:®OT®4tf-a*'«^^iI>j& 

[0126] 

p^mmmi)K ±xmiX4&.TKmm-^tix-i5v. m:^^i)mi^<\^±hx\i^ 
mmf)^i o%&.yx:^^%(D},t. -'m<omm^m:k'\&(^m±i)mhnx^^^o 

[0 12 7] 
[0 12 8] 
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[0 12 9] 
CO 1 3 0] 

ll®##B3 (m#-^3 3) li, Moli^:#f Cu&-^t;&V%;t 
CO 1 3 1] 

CO 1 3 2] 

^J^gfi *f # < S ^ {C -5 „ 
[0 13 3] 

^®##B6 («^#-^3 6) st>mmK^m^tix\,^^r^it>. mmmm 

CO 1 3 4] 

o 

Co 1 3 5] 
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• 



[0 13 6] 
[0 13 7] 
[0 13 8] 
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